The evaluated nuclear reaction cross sections are presented both as printed tabulations in Appendices C and D of this Report, and as electronic files on the CD accompanying the Report. For each element, there are three types of electronic file on the CD which contain data in ENDF and ENDF-easy formats, as well as electronic versions of the printed table, and these are discussed in detail later in this section.
Owing to space limitations, the tables printed in the Report (particularly the extensive Tables C.5 and D.2 of production cross section spectra) are on a coarse incident energy grid, and omit certain types of information. In particular, emission spectra of gamma-rays and recoils are omitted (deuteron, triton, and alpha-particle ejectiles are also omitted for incident protons in Table D .2), as are elastic scattering angular distributions. However, this information is given on the accompanying ENDF and ENDF-easy electronic files on the CD (see below).
Since a knowledge of nuclear recoil spectra is important in certain dosimetry applications (e.g., for studying RBE), illustrative recoil spectra for p + 16 0 reactions are shown in Table D .3, and the reader is referred to the ENDF and ENDF-easy files for the full tabulations. Also, electronic versions of the printed Tables C.5 and D.2 on the CD (the Icrutab files) contain cross section data on a much finer incident-energy grid.
Most of the emission spectra tabulated in Tables C.5 and D.2 have been re-binned on a coarser emission energy grid to limit the size of the printed tables. While this re-binning preserved the essential details of the spectra, it can result in small deviations in the average energy of the ejectiles. Therefore, the values of the average energies and kerma coefficients in these tables have been taken from the fine-grid (pre-binned) calculations.
In Tables C.5 and D.2, an energy deposition summary is presented at the beginning of each section, which includes partial kerma coefficients for incident neutron reactions. Also given is f. , the average fraction of the incident kinetic energy transferred to ejectile i per nonelastic reaction. This quantity is useful in the implementation of these cross section data in a radiation transport code, since, if the user does not wish to explicitly transport radiation of type i, then f; can be used to determine the amount of energy that should be deposited locally in a collision.
The sum of ti over all ejectile types does not equal unity due to finite reaction Q-values (some kinetic energy is converted to mass).
B.2. Summary of Data Tabulations

B.2.1 List of Tables in Report
In the printed tables in Appendices C and D, a compact notation is used to write numbers, in which the exponent symbol "E" is omitted. For example 2.0 + 1 denotes 2.0E + 01. The following tables are printed below: Table B .1-Guide to information available on the electronic files on the CD Main Neutron Data Tables, in Appendix C: Table C .1-Evaluated partial kerma coefficients for neutrons from 20 up to 150 MeV on carbon, nitrogen, oxygen, and silicon. Table C .2-Evaluated total kerma coefficients for neutrons with energies from thermal up to 150 MeV on major isotopes ofH, C, N, 0, Al, Si, P, Ca, Fe, Cu, W, Pb. Table C .3-Evaluated total kerma coefficients for neutrons with energies from 11 e V up to 150 Me Von various mixtures and compounds. Note that kerma coefficients for other mixtures and compounds not tabulated here can be calculated from the elemental kerma coefficients in Table C .2 together with the appropriate percentage contributions. Table C .4-Evaluated lab-frame elastic scattering cross sections for the 1 H(n ,p)n reaction, for incident energies every 10 Me V from 10 to 100 Me V The differential scattering cross sections are given for both the secondary proton and neutron, and summary information is provided for the elastic scattering cross section, the average secondary proton energy, and the total kerma coefficient. Data above 100 MeV are not tabulated here, but are available from the ENDF file on the CD. Table C .5-Evaluated lab-frame cross sections for incident neutrons up to 100 Me Von C, N, O,Al, Si, P, Ca, Fe, Cu, W, and Pb. These tables vary for different elements in the amount of detail provided depending on the importance of the element. For C and 0, cross sections are presented on an incident-energy grid of 20, 30, 40, 50, 60, 70, 80, 100 MeV; for the other elements, fewer incident energies are tabulated (20, 40, 60 MeV) . They include information on double-differential, and angleintegrated, emission spectra. At the beginning of each tabulated incident energy, summary information is provided for: ( 1) cross sections-total, total nonelastic, and elastic cross sections are given, as well as production cross sections, multiplicities, and average energies for the light ejectiles; (2) energy-deposition-partial and TAHLE B.1-Guide to information cwailable on the electronic files on the CD
CD directory name
Icrutab
Endf6
Endfeasy Extras
Summary of information on file
• Electronic version of printed ICRU Report tables C.4, C.5 and D.2 (including additional incident energies) • Summaries of total, nonelastic, and elastic cross sections, multiplicities, average energies, and kerma coefficients • Double-differential and angle-integrated emission spectra for A :5 4 ejectiles in lab frame (only n, p ejcctiles for incident protons are tabulated in the printed tables) Not included: • Recoil (A > 4) and 'I-ray emission spectra • Elastic scattering angular distributions (except for 1 H(n, p)n) • Comprehensive information for all reactions in RNDF-6 format. Useful for implementation in transport codes • Recoil (A > 1), and 'I-ray angle-integrated spectra included in lab frame.
• Elastic scattering angular cfo;tributions in c.rn. frame
• Light ejectile (A ~ 4) angle-integrated ejectile spectra included in c.m. frame (double-differentiaJ spectra can be determined using Kalbach (1988) systematics) Drawbacks: • Complicated format, e.g., production cross section spectra broken into probability distributions and multiplicities; A :s 4 spectra in c.m. frame • Same comprehensive information as ENDF file, but in an easy-to-understand self-evident format, with probability distributions converted to cross sections • Summary files ofkerma coefficients, cross sections, average ejectile energies and proton total nonelastic cross sections total kerma coefficients are given, as well as the average fraction of the incident energy transferred to each emitted type of particle per nonelastic interaction. Electronic versions of these tables are included on the accompanying CD (lcrutab files), for a finer set of incident energies that extend up to 150 MeV. Although these tables do not present tabulations of gamma-ray or recoil spectra, or elastic scatte1ing angular distributions, this information is presented on the ENDF and the ENDF-easy files on the CD. Table D .1-Total nonelastic cross sections for incident protons up to 300 MeV on major isotopes of C, N, 0, Al, Si, P, Ca, Fe, Cu, W, and Pb, as a function of incident energy. Table D .2-Evaluated lab-frame cross sections for incident protons up to 250 MeV on major isotopes of C, N, 0 , Al, Si, P, Ca, Fe, Cu, W, and Pb. These tables vary for different elements in the amount of detail provided depending on the importance of the ele-ment. For C, 0 , Fe, W and Pb, cross sections are presented on an incident-energy grid of 20, 60, 100, 150, 200, 250, MeV;  For the other elements, fewer incident energies are tabulated (60, 100, 150, 200 MeV) . They include information on double-differential, and angle-integrated, emission spectra for neutrons and protons. At the beginning of each tabulated incident energy, summary information is provided for: (1) cross sections-the total nonelastic cross section is given, as well as production cross sections, multiplicities, and average energies for the light ejectiles; (2) energy-deposition: the average fraction of the incident energy transferred to each emitted type of particle per nonelastic interaction is given. Electronic versions of these tables are included on the accompanying CD (Icrutab files), for a finer set of incident energies that extend up to 150 MeV, as well as for the emission of other ejectiles (deuterons, tritom1, and alpha particles). Although these tables do not present tabulations of gammaray or recoil spectra, or elastic scattering angular distributions, this information is presented on the ENDF and the ENDF-easy files on the CD. Table D .3-An illustrative example of nuclear recoil spectra for p + 16 0, for an incident proton energy of 20 MeV. Lab-frame emission spectra of recoil fragments are given in histogram format, where each spectrum is divided into 10 equally-sized emissionenergy bins. Spectra of this type for all reactions are given in the ENDF-easy (and ENDF) files on the CD accompanying this Report. Note that nuclides are identified by a number given by lOOOZ + A. Thus "6012" denotes 12 C, etc.
Main Proton Data Tables, in Appendix D:
B.2.2 List of Tables on Accompanying CD
The CD contains three sets of main elect ronic files for each isotope plus projectile combination (three files for incident protons, three for incident neutrons). These files are stored in the directories lcrutab, Endf 6 and Endfeasy. The Icrutab files are electronic versions of the printed Tables C.4, C.5, and D .2 (though they also include some additional information); the Endf6 files are files in the ENDF-6 format (see Appendix A); and the Endfeasy files are versions of the ENDF files in a simpler and more easily-understandable self-evident format. A summary of the information included in each file is given in Table B .l.
The files on the CD are named using a notation: projectile-symbol isotope. For example Nc12.dat implies neutrons incident on 12 C.
In addition to the main (and extensive) electronic ENDF, ENDF-easy, and Icrutab files, a number of other small files are included within the "EXTRAS" directory on the CD, containing summary information on nonelastic and production cross sections (CXsec files), average emission energies (Aven files), and partial kenna coefficients (Kenn-par files). Also, total kenna coefficient files (electronic version of Tables C.2 and C.3) are provided (Kenn-tot and Kenn-mix files), as well as a summary file of the proton total nonelastic cross section (Table D.l) in the Pnonxs file. These files are listed in Table B .1.
As can be seen from Table B .l, the different information presented on these electronic files is somewhat complementary. For instance, only the lcrutab files include double-differential emission spectra in the laboratory frame for A :S 4 ejectiles (the ENDF and ENDF-easy files use the c.m. frame here for a more compact representation, and intend labframe spectra to be later determined by a cross section data-processing code, such as NJOY (MacFarlane, 1994) . On the other hand, lab-frame recoil and gamma-ray spectra, as well as c.m. elastic angular distributions, are only presented on the ENDF and ENDF-easy files.
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